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ABSTRACT 


Tables have been calculated for converting oxygen partial 
pressures from 0.2 to 2.0 bars into percentage oxygen as a 
function of depth from 0 to 80 bars (gauge). To allow the use 
of these tables with non-metric equipment, equivalent pressures 
in meters of seawater, feet of seawater, pounds per square inch 


absolute, atmospheres absolute, and millimeters of mercury are 
also given. . 


} 
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INTRODUCTION 


Tables for converting partial pressures of oxygen to 
percentage oxygen at various depths are useful for dive plan- 
ning, instrument calibration, and equipment set-up. Although 
tables have been previously generated by Berghage and Tolhurst?, 
these are for depth in feet of seawater (fsw). At the Deep 
Diving Facility of the Defence and Civil Institute of Envi- 
ronmental Medicine (DCIEM), there is a necessity for metric 
tables since pressure gauges and pressure transducer displays 
are calibrated in bars gauge). Hence tables similar to those 
of Reference 1 have been compiled 1or pressures in bars. 


DESCRIPTION OF TABLES 


The conversion tables are presented in the Appendix for 
depths from 0 to 80 bars (gauge) and oxygen partial pressures 
from 0.2 to 2.0 bars. The depth is presented in the following 
ranges and in-rements: 


from 0 to 10 bars, at 0.02 bars increment 
it 0 w 20 " ; "w QO. 05 w 
we os " 30 " tw 0. 1 w " 
" 30 we 70 i . "w 0. 2 w w 
70 iT) 80 : " 0. 5 Uy " 


In addition to the depth in bars, the corresponding values 
in meters of seawater (msw), feet of seawater (fsw), pounds per 
square inch absolute (psia), atmospheres absolute (atm), and 
millimeters of mercury (mmHg) are also presented. The conversion 
factors used are: 


1 Bar = 9.9481 msw 
= 32,638 fsw 
= 14.504 psia 
= 0.9869 atm 


750.06 mmHg 


Bars, msw, and fsw are gauge pressure values, i.e., starting 
from zero at the surface. The conversion from bars to msw and 
fsw assumes that the specific gravity of seawater is 1.025. 
Depths in psia, atm, and mmHg are presented as absolute pres- 
sures, i.e., starting from zero ut vacuum. The reference pres- 
sure for the surface has been taken to be 1 bar absolute and not 
1 atn. 


Oxygen partial pressures are presented across the top of 
the page in 0.1 bar increments from 0.2 to 2.0 bars. Equivalent 
partial pressures in mmHg are also shown. For a given partial 
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pressure of oxygen at some selected depth, the figure in the 
body of the table gives the amount of oxygen required to give 
that partial pressure as a percentage of the total gas pres- 
sure. Asterisks have been printed for non-allowable combina- 
tions of partial pressures and depths, i.e., combinations 
which give values greater than 100%. 


DISCUSSION OF TABLES 


The surface reference pressure has been taken to be 1 
bar absolute rather than 1 atm since the normal atmospheric 
pressure at the DCIEM location is closer to 1 bar. Hence 
a comparison between the gauge pressure units (bars, msw, 
and fsw) and the absolute pressure units (psia, atm, and 
mmHg) will not give the same values as given by other pub- 


lished tables which may have used 1 atm as the surface refer- 
ence pressure. 


The use of 1 bar as the surface reference pressure will 
also change the percentage oxygen values slightly from those 
based on 1 atm. The difference in the percentage oxygen be- 


tween the two reference pressures is 0.1% or less for depths 
in excess of 4.0 bars. 


The conversion factor for pressure to meters or feet of 
seawater depends on the specific gravity of seawater, which in 
turn depends on the temperature and locality. The two usual 
approximations are 1 atm = 33 fsw (in British units) and 1 bar 
= 10 msw (in metri- units). However, these two conversions 
are not consistent since the latter gives 1 atm = 33.24 fsw. 
These approximate conversions can be used for shallow depths. 
However, for great depths, the accumulated errors became signi- 
ficant. In these tables, a specific gravity of 1.025 has been 
assumed, giving 1 atm = 33.071 fsaw, or 1 bar = 9.95 msw. 
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